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We have made mountaintop observations at 1% spectral can thus 'set a lower limit to the spectral width of any feature responsible for F . .. ,
this radiation on the basis of a,galactic origin (Wagoner, 1969) or an extragalactic origin (Caroff and Petrosian, 1971 ) meet with severe difficulties.
The ~xperiment reported here was an attempt to detect this The reflector at the front of the instrument could be ro-
tated around th~ optic axis to permit spectra to be taken at any zenith angle. It could also be pointed down into a liquid nitrogen cooled blackbody which served as a calibration source and established a te~perature scale for our spectra. ~ 3m long section of 7.5 ~m diameter polished brass pipe transmitted the chopped beam to the LBL-148
interior of a laboratory building where the spectrometer (discussed below) was located. The detector was a liquid helium cooled InSb electronic bolometer, fed by a germanium cone (Vystavkin et al, 1970) .
A cooled transformer matched the detector to a room temperature FET preamp. Following amplification and phase sensitive detection the signal was fed to a signal averaging system which accumulated several hours of data by superposing successive spectral scans.
The spectrometer consisted of low and high finesse 3" diameter We also carried out some observations at v < 10 cm-1 . Here the signal was so small that it was necessary to work in the first order of FP 2 or FP 1 alone, adding a polyethylene grating scatter filter to reject high orders.
One of the reflectors of FP 1 was mounted on a microscope stage, which was driven by a stepping motor ·to scan the spectrum by varying the reflector spacing. When FP 2 was used simultaneously, its spacing was varied in such a way that the two etalons always transmitted the same frequency although they were set for different orders. The rate of scan was 0.1 cm-1 /sec and individual sweeps were accumulated for several hours with the signal averaging system. This rapid scanning greatly reduced the influence of slow fluctuations of the
atmospheric water vapor emission on the aver~ged spectra. The noise temperature of our entire system was ~ 20°K pk-pk for 1 sec of integration and 0.1 cm-l bandwidth.
In order to be above much of the atmospheric water vapor, we carried out our observations at the University of California's Barcroft Laboratory at an altitude of 12,500 ft. on White Mountain in Eastern California between April 27, 1971 and May 3, 1971.
During the observing period, the atmospheric water vapor content was between 0.5 and 2 precipitable mm so that windows with grea~er than 50% transparency were available at frequencies up to 14 cm~1 (Nolt et al, 1971 ).
III. RESULTS Note that t(v) ~ 70% in the 11.5 cm-l window, rising to > 90% for V< 10 cm-1 .
-1 Figure 3 is a third order spectrum of the 10-14 em region at three times higher resolving power than in Figure 2 . Note In data obtained at various times throughout the day and night and at several zenith angles, we find no evidence for an emission feature at this frequency greater than the peak-to-peak noise, which is typically z 5°K. The weak feature appearing at 12 cm-l in Figure 3 does recur in several individual spectra and may be real. Under these circumstances, the line becomes difficult to detect because its width is comparable with the scale of the structure in the atmospheric emission.
B) The radiation is present as a narrow line hidden behind the C) The radiation is due to a series of lines each contributing .,, 
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